Background: A shortage of primary care physicians has led to the alternative strategy of nurse practitioners (NPs) as primary care providers for the growing elderly population. Many states have implemented policies that allow NPs to practice independently with no physician oversight. Little is known about the continuity of primary care provided by NPs. Objective: To examine rate and correlates of switching from exclusive NP primary care to receiving some or all primary care from physicians. Design: A retrospective cohort study. Participants: Medicare beneficiaries (n = 38 618) with diabetes, congestive heart failure, or chronic obstructive pulmonary disease who received all their primary care from NPs in 2007. Main Measures: Multivariable logistic regression model was used to assess patient and disease characteristics associated with switching from sole NP primary care in 2007 to receiving some or all primary care from physicians between 2008 and 2010. Results: Of elderly patients receiving all their primary care from NPs in 2007, 53.8% switched to receiving some or all primary care from physicians in 2008-2010. The switching patients had less comorbidity before the switch and were more likely to reside in metropolitan areas, ZIP code areas with high education or states with the most restriction on NP scope of practice. In multivariable analyses, significant predictors of switching included one of the following within 30 days before the switch: emergency room visits (odds ratio [OR] = 1.55, 95% confidence interval [CI] = 1.44-1.68), hospitalization (OR = 1.13, 95% CI = 1.02-1.25), new diagnosis of heart attacks (OR = 5.52, 95% CI = 4.33-7.02), pneumonia (OR = 4.84, 95% CI = 3.71-6.32), atrial fibrillation (OR = 3.99, 95% CI = 2.93-5.44), stroke (OR = 2.94, 95% CI = 2.31-3.74), or cancer (OR = 2.65, 95% CI = 1.94-3.63). Conclusions: About half of Medicare patients under exclusive NP primary care switched to physicians for some or all primary care over a 3-year period. Future study is needed to understand the reasons for switching. Nai-Wei Chen, PhD, is a biostatistician at the UTMB Department of Preventive Medicine and Community Health. His areas of expertise include analysis of Medicare and other large claims data, generalized linear mixed models, categorical data analysis, and longitudinal studies. Mukaila Raji, MD MS, FACP, is Edgar Gnitzinger Distinguished professor of Aging and director of the UTMB Division of Geriatric Medicine. He is a board-certified geriatrician with over 15 years' experience in comparative drug effectiveness and toxicity research, cognitive aging and disability, and health policy and outcomes. Yong-Fang Kuo, PhD, is professor of Preventive Medicine and Community Health, and director of the UTMB Office of Biostatistics. She has over 15 years' experience in health policy and outcomes, comparative effectiveness and toxicity research, hierarchical generalized linear mix modelling, and instrumental variable analysis.
Introduction
Having one physician as a usual source of primary care is key to effective primary care of older patients with multiple coexisting diseases that require care coordination across multiple health care settings. [1] [2] [3] [4] [5] In a study of adult primary care network of 181 primary care physicians (PCPs), patients who did not identify one physician as their usual source of care were less likely to receive guideline-recommended diabetes care and cancer screenings. 3 Older patients who see different PCPs at each visit are more likely to experience medical errors and potentially avoidable acute care visits, and have high health care cost. 2, [6] [7] [8] [9] [10] To reduce such care fragmentation in older patients, the Affordable Care Act (ACA) authorized implementation of patient-centered medical home delivery models and other alternative health care models. [11] [12] [13] Success for these models depends on long-term continuity of primary care and a stable patient-clinician relationship.
A major challenge to long-term continuity of primary care is the growing shortage of PCPs; nurse practitioners (NPs) are increasingly being used to address this shortage. 11, 14, [15] [16] [17] [18] [19] [20] [21] [22] Between 1998 and 2010, the proportion of Medicare recipients billed for outpatient care by NPs increased 9.5%, with the greatest increase in states with no restriction on NP practice. 15 Some states such as Arizona and Maryland have policies that allow NPs to practice independently with no physician oversight. 16 In addressing the shortage of PCPs, the federal government under ACA provided $50 million per year (from 2012 to 2015) to expand the training of NPs in primary care. 17 Several studies have examined continuity of care among PCPs, [3] [4] [5] 23 but there have been no population-based studies of long-term continuity of primary care among older patients receiving all their primary care from NPs. Understanding factors associated with longitudinal continuity of primary care in this population is critically important in improving quality and decreasing cost of care. The present study examined rates and correlates of switching from exclusive NP primary care to receiving care from PCPs between 2008 and 2010 among Medicare beneficiaries with diabetes, congestive heart failure (CHF), or chronic obstructive pulmonary disease (COPD) who received all their primary care from NPs in 2007.
Methods

Establishment of the Cohort Study
We identified all Medicare beneficiaries with diabetes, CHF, or COPD in 2006-2007 from the CMS Chronic Disease Data Warehouse (CCW). To select the NP cohort, we identified all patients aged 66 years or older who received all of their primary care from NPs in 2007. We identified the patients through bill records for 2 or more outpatient evaluation and management (E&M) services by NPs and with no outpatient E&M services from MDs (general practitioner, family physician, general internist, or geriatrician). We excluded patients whose original entitlements were based on disability or end-stage renal disease. Also excluded were patients who stayed in a nursing home in 2007 and those without continuous enrollment in parts A and B or covered in a health maintenance organization (HMO) in 2006 and 2007.
Study Outcome
Patients were followed up from 2008 to identify discontinuity of primary care from NPs. Discontinuity of care was defined as a switch from exclusive NP primary care to receiving any care from a PCP any time between 2008 and 2010. Patients were censored at death, loss of coverage or the end of the study (December 31, 2010).
Measures
The demographic information on patients' age, gender, and race/ethnicity was obtained from Medicare enrollment files. We used a Medicaid indication in the enrollment file as a proxy for low socioeconomic status. Education for ZIP code areas was obtained from the 2010 Census data and categorized by quartiles. The Elixhauser comorbidity measures were generated from inpatient and outpatient claims in 2007 and the comorbidity sum for patients were the summation of all Elixhauser comorbidity measures excluding CHF, CPOD, and diabetes with or without chronic complications. Number of provider visits; whether patients saw a cardiology, endocrinology or pulmonary specialist; and number of hospitalizations in 2007 were generated. The size of residential area was categorized using Rural-Urban Continuum Codes that distinguish metropolitan counties by size and nonmetropolitan counties by degree of urbanization and proximity to metropolitan areas. State regulations of NP practice were classified into 5 categories from least to most restricted. 15 To further explore potential factors associated with discontinuity of primary care, we examined rates of acute hospitalization or an emergency room (ER) visit in the 30 days prior to switching to an MD primary care. We also assessed whether patients had a new diagnosis of major health events in the 30 days prior to care switch. The incident events were cancer (International Classification of Diseases, Ninth Revision [ICD-9]: 140-239), stroke (ICD-9: 430-437), heart attack (ICD-9: 410-414), hip fracture (ICD-9: 820), atrial fibrillation (ICD-9: 427.3) and pneumonia (ICD-9: 480-486). The incident event was defined by a primary diagnosis in either inpatient or outpatient claims for the event and no such event in the previous 12 months. To ensure that the follow-up time was comparable to the 30-day look-back period between patients who switched to physician care (the switch group) and those who stayed with NP care (stay group), we randomly assigned the follow-up time to those in the stay group based on the distribution of follow-up time from the switch group.
Statistical Analyses
Using t test for continuous variables and chi-square test for categorical variables, we compared characteristics of patients who continuously received all primary care from NPs to those who switched to receiving some or all primary care from physicians. To examine potential factors associated with switching from sole NP primary care to physician primary care, we used a multivariable logistic regression model to evaluate the independent relationships between patient characteristics and the odds of switching to MDs for primary care. All tests of statistical significance were 2-sided (P < .05). Analyses were performed with SAS version 9.3 (SAS Institute, Cary, NC).
Results
The study cohort included 38 618 Medicare beneficiaries with CHF, COPD, or diabetes who received primary care from NPs in 2007. Table 1 shows the characteristics of the beneficiaries grouped according to whether they switch Patients in the switch group were more likely to be female, younger, reside in metro areas, reside in ZIP codes with higher education, and reside in states with most restrictions on the scope of NP practice. They were also more likely to have diabetes or liver disease, and have endocrinology specialty consult. They were less likely to be black and impoverished. The switch group had fewer comorbidities and prior hospitalizations than the stay group, but more NP provider visits in the previous year. The switch group participants were less likely to have CHF, COPD, pulmonary circulation disease, peripheral vascular disease, neurological disorder, renal failure, AIDS, anemia, peptic ulcer, weight loss, and cancer. Table 2 shows the rates of acute care events and new diagnoses in the 30 days before switch in the switch group compared with rates in the stay group. Patients in the switch group were more likely to have experienced hospitalization (8% vs 4.5%) and ER visits (13.8% vs 6.5%) in the 30 days before they switched to MD care. In the 30 days before they switched, they were also more likely to have been newly diagnosed with cancer, stroke, heart attack, atrial fibrillation, and pneumonia. Table 3 presents the associations between patient characteristics and odds of switching from NP primary care to MD primary care. In the multivariable analyses, significant predictors of switching from NP care to MD primary care include female gender, not being on Medicaid, high education, residence in a metro area or in a state with most restrictions on NP practice, fewer prior hospitalization and comorbidities, and frequent clinic visits to the NP. Other significant predictors of switching from NP to MD care included ER visits (odds ratio [OR] = 1.55, 95% confidence interval (CI) = 1.44-1.68) or hospitalization (OR = 1.13, CI = 1.02-1.25) in the 30 days prior to switch. Odds of switching from NP to MD also increased significantly after patients were newly diagnosed with heart attacks (OR = 5.52, 95% CI = 4.33-7.02), pneumonia (OR = 4.84, 95% CI = 3.71-6.32), atrial fibrillation (OR = 3.99, 95% CI = 2.93-5.44), stroke (OR = 2.94, 95% CI = 2.31-3.74), or cancer (OR = 2.65, 95% CI = 1.94-3.63). About 8% of variation in switching care from NP to MD was explained by the characteristics listed in Table 3 .
Discussion
About half of Medicare beneficiaries with NPs as their sole primary care provider in 2007 switched to receive some or all of their primary care from physicians between 2008 and 2010. The switch group patients were more likely to have been hospitalized or visited ER within 30 days prior to the switching, relative to the stay group patients. The switch group patients were also more likely than those in the stay group to have been newly diagnosed with cancer, stroke, heart attack, atrial fibrillation, and pneumonia in the 30 days before they switched. More Medicaid-eligible patients stayed with their NP primary care providers compared with non-Medicaid eligible patients; this may reflect the reluctance of some physicians to take on Medicaid patients for primary care. 24 Our finding of higher NP-to-MD switching in states with the most restrictions of NP practice is consistent with prior findings of lower likelihood of NP primary care when NP practice is restricted. 15 The restrictions ranged from limitations on admitting patients to hospital, making referrals, ordering diagnostic tests to prescribing medications. 15 Our study showed that NP-to-MD switching occurred more frequently after a patient experienced a hospitalization or ER visit. These acute care experiences, especially in the context of high NP practice restriction, may alter the patient perception of the ability of the NP provider to facilitate future tests, medications or hospital/ER transfers. A future qualitative study is needed to examine relationship between degree of NP practice restriction and domains of patient-perceived continuity of care such as relational and informational continuity (interpersonal trust and knowledge) that are not captured in quantitative study like ours. 23, 25, [26] [27] [28] [29] [30] [31] a To ensure that the follow-up time was comparable to the 30-day look-back period between patients who switched to physician care (the switch group) and those who stayed with NP care (stay group), we randomly assigned the follow-up time to those in the stay group based on the distribution of follow-up time from the switch group. [27] [28] [29] [30] [31] [32] [33] [34] The NP-MD team model may best serve the needs of the switch group patients whose health conditions have become more complex following their recent hospitalizations or new diagnoses. Evidence showed that patients with multiple comorbidities experienced better outcomes at lower cost under a collaborative model of NPs and MDs. [32] [33] [34] [35] [36] One potential explanation for the switching after hospitalization or ER visits may be related to physician perceptions of quality of NP clinical skills. These perceptions may implicitly or explicitly encourage these hospitalized patients to switch to primary care physicians. [37] [38] [39] The number of NPs generally is increasing, 15 so a decreasing population of NPs does not explain the high switch rate. Patients who switch after ER visits or hospitalizations may also switch because they feel they need to seek physician involvement after their acute care visits or new diagnoses, given that many of these visits are to emergency specialties.
There are several limitations to our study. Because we studied only fee-for-service Medicare patients, our findings may not be generalizable to younger populations or patients with commercial insurance. We may also not have captured all patients who received all their primary care from NPs. This possibility could arise in a group medical practice when the physician rather than the NP submits the higher billing charge under the MD name for care given by the NP. We also do not have data on quality of communication and patient trust, factors that are critical to longevity of the clinician-patient relationship. 23, 25, 26, 40 Qualitative interviewing of NPs, physicians and patients may help clarify the perceived added value of physician primary care versus NP primary care versus team care, implicit and explicit biases in the health care system, and organizational and system barriers impeding continuity of care. [27] [28] [29] [30] [31] [41] [42] [43] [44] [45] [46] 
